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Abstract (Basic) : US 5952884 A 

NOVELTY - Output circuit includes series RMOS transistors 
(Moll,Mol2) . Source of transistor (Moll) is connected to that of 
transistor (Mill) . Gates of transistors (Moll,Mol2) are connected to 
gate of respective transistors (Mill,Mil2) . Output current is produced 
from drain of transistor (Mol2) . Transistor (Mil2) is operated with 
voltage not higher than threshold voltage of transistor (Mill) . 

DETAILED DESCRIPTION - The input circuit includes two n- channel 
MOS transistors (Mill / Mil2) connected in series. The gates of both 
transistors (Mill,Mil2) are connected to drain of transistor (Mil2) , 
which is connected to reference current source (11) . The shape ratios 
of transistors in input circuit and corresponding transistors in each 
of output circuit are in fixed relation with each other. 

USE - Used as power circuit for semiconductor integrated circuit . 

ADVANTAGE - Offers current mirror circuit with high output 
impedance and the mirror ratio can be set with high accuracy even when 
source voltage is low. 

DESCRIPTION OF DRAWING (S) - The figure shows the circuit diagram of 
current mirror circuit. 
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?coy- h mmz%m& t mztm2co yyyyx 
^ (Mm)coYu^ytmtmmmm.m ( 1 1 > tcom 
my-v^mtmi. -et-c, mi?M2cohyy ; jx 

9 (Mil2)*, msmicDhyyitX? (Mill)«0RS<i 

mE ( vthn ) ja-mws** 4 o izbtzZb £#St 
k-rs^wybs^-EK^a^^iis. 

[0 0 1 5 3 *%Pn<7)tiUyh$y-lB\mz£tU2. A 

4"3r< k i, 1 fi^aj^HlSS, fc4tf, 
«*HiTlilS**iTV^. mifc4^20A^b7 
>vX^(0^'-K4, m2C0Allhyy : JX?CDVl"( 

ytjWXmztis &2<n\-h\-yy : Jx?<?>YV4y 

\$wmmmzm&tix\^h. tit* mi^aj*}^ 

y : Jx?cov-x\im l oa^i h7yy'x^<oy-^K 
%mzti. mimv^co&jjhyyisxfny-h 

ttmi&£lfm2cr>AJ)hyyi;x?coy-blz®%iZ 
ti, m2C0iH^hyy^X9<r)¥U^y^hiii^mm { 
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Koajsns. -e-Lx. w.2<r>x-nvyy'yx9\t. % 

toX^h. 

[00 16] 4fc, *^c7)^l^yh5 7-lHlSS(cJ:fi 

tr, (ii) axx/xf)W (Miii.Mii2) 

fiftlOWMft ( Vdd) t^20«j®IS ( Vss : G N 

d ) t nmzmmtztmzti. ta. 1 t 1 m 
taxm (Moii.Moi2)ttA*ia»fc:*i/vh5 5He 

^^'X? (Mill.Mil2)oy-M4fflStC««S*l* 
k&fc, ^2cOh7y^'X^ (Mil2)<0Hl"f ytS^ 

«SSS (11) fcoS^/-HK^ji«M$ifCVM.. 
m2c0h5>>''X^ (Mil2)li. miOhyy 

vx9 m\\)<nwmsi (vthii) mnmthi. 

[00 17] £*ICJ:»K ftvMEIWElctJV^tas* 

ka^&k&S. 
[00 18] 

6 li*JK91(cfll* * U > h 5 y-<m<?>W. 1 SUtM** 

[ o o 1 9 ] 06 (2*3*16 <k -3 c, #gs i mmmm 
x-h o , sms i ref n *mthmm&n 1 1 , 

*-\>*/HSMOS Yyyi/X9 (nMOSh^yvX 

Mill.Mil2 3&»^sSr*X*HI»fc, 
^2OOnM0S h9yxX^Moll,Mol2 *»^>=5rS* 
fl|ll»k*ffl* , C«Mt$;h.TO&. h^y^X^Mill 

axx/Mon cov-x, Mtf£, hyy ; yx9Mm,M 

il2 fcJ;t>'Moll,Mol2 coy-Hi. **L-WUB5fc« 
i^^ixTfoOs r-5y:/X?Mil2 OFM^Ji. t>7 
y i-'X ? M i 11 , M i 12( Moll , Mol2) <nf- Y ti 

[0020] zMzz*), hyyfxfMm axr/M 

512 KliSMS I ref 11 #aefc*Ckfcfr*. *L 
T. byy^X9Mol2 <7)VV4 >li, SB*** I out 
^JROtiJ-tSfg^fc^S. h^^X^Mill £ 

h 5 y : jx 9 Moi 1 1 ojemjt ( y- h m/y- h *T' 

4x.^fll>) fiitf b^j^MlE t ^yy'X? 
Mol2 k<D«tli. N fg<7)Jt«8fi&£& o T 

v>*. t%*>%. Vyy : JX9M\\\ <n¥-YmHXV 
y-hSS:Wll, Lllfc-f&k. r-^^'X^Moll O 
J&KJtSrolUi. Sroll = NXWll/Llli:^-5TJ3 
0, &tz. Y=yyVX9W\\2 0)y-b®i5£V?-h 
H£W12, L12k-f£k, hyy : JX9MoU <mWik 



Srol2«i s Sro^NXW^Lttk&oTiJO, 'iJS 
fritt^m^ I out(-f lout = NxIrefll)£K 

[002 1 ] ^coiotc. *»netS«0*U5'hS5 

y-h$rb5y>-'X^Mil2 (DYU^y^mmi. Y7 
y : Jx9W\\2 <7)y-h-y-xraUEVgsi2$rh7> 
x'XrJ'Mill orafflmffiVthllWTcOSJEi: LTtWt 
Si^lc, -ttcb-h. Yyy ; yX9M\12 iYyyi/X 
9W\\\ OB0<i«JEVthimTcOUET-l!l^$^S«t3 
fc^-oTV^. h^y^X^Moll feiVMol 

2 (i#xn-KJgMk&-?Ti>9. YyyiSx9Mo\2 

[0022] ULttCfcWC. h7yi/'X^Mil2 li. 51 
SltttWfPWOKrt-***. h^yv-'x^Mill *^fD 

m&zxht. z<r>\-yyvx9m\\ ntitfuyt:- 
9yxi)<%l<&TtZtz#>. tztl*xa-V%m.X' 
fcoTt>;svvi}:JM yv^yxtniztteX'** 
\>\ ZZX\ isift&tvtuyhSy-mimm-t&lz 
ii, hyy ; JX9MiU Zf&mm® (H7*«H) TiJ 

[0 02 3] H6^-r^lHSIMc7)^l^y 
SSfcViT, h^y^'X^Mill tiki/Witt (oy-h- 

y-xramE^-eix-etivgsiifc j;t/vgsi2t-rs t , 

b^yx'x^Miii cofw ycoWBi (Vgsii-Vgs 
VDX'S-tbtih, &fz. h^y^'x^Miii cnmm, 
EAVii(iBlT^T4x^>ns. 
AVll = Vgsll-Vthll 

Wi. JilTO^ff^Sk^S. 
[00 24] Vgsll-Vgsl2^Vgsll-Vthll 

Vgsl2^Vthll 

gsl2*\ h^^XrPMill cOSKl^EvthllOTT-J) 

wf, h^yxx^Miii t3j;ixMii2 zmzm&w 

X-MzZ^hZtm&ltch. 
y-xrai;ffivgsi22: b^yxx^Miii wrafflUEv 

thllOTk LT^l^ybS7-[IlK ( h^^v'X^Mil 

2 ) mw^h^miix\t. mm. vxw2i<r> 

\>V>tfhh. &l<?>^mtlXli. YyyisX9 

Mii2 <nmwxsy\M2iYyy ; Jx9m\\ onus 
ffivthiilsiTKRffi-f*. ££t\ 

yisx9(Dmmw±vtMtf-**>\sconMmz£ >omw 

H6T*0, ^BBfitfOSSJtTa-feXSrfflwc h^y^'x 
*<0HffiWE*2®RKJlJ:fcU YyyVXtmXL* 
mmmE<7)iS,^hyy^X9izX y )m^L. Vyyi/X 

9W\\\ ^wm&<r>^vyyvx9^^m-ix 
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[0 0 26] mz. ®2<7)^fctT(±. Yyy=Jx9 
Mi 12 £ll£!|!^rcl>ft$tfl>. i<05§SM$T 
l±. Siffl«EVthmTT't HW y^SS I d * a-f £ k 

yhS5-0»K:*iV^T, F^yx'X^Moll HXt/M 
oi2 fi, aj*fcWJniSii*«EVout #«EVgsii-v 
gsl2+AV12UUi mitt. 0. 4V) C0t^(=teft{= 
3iU tfJ7JmSiUout 12, Nxirefll T1Jff-£!:^ 

[0 0 27] 4*3. SF^yxX^A^T-'-Fte/ 
^yF (GND : Vss) (ZffiRl/CVtftjp. ^F^y^' 

49, .fc9-Jlffi^mET^$itf>ikA^k4 
4. *»W*>#«l«Tli. r-7yy'x?kLT 

n^*rt^MOSF7yy*X:?l:fflOT^&#<, pf- 

osh^y^^w^m^^Sb^yxx^ (FE 

T : Field Effect Transistor)£fflV>|>i:ki>T£l>. 
[0 0 283 08(i*JHHW*l'XbS9-llIBt3iffl 
^nSMOSF^y^X^coWttSr^HT**. MO 
Sh7yyXM, H8fc^S*l*J:34Vgs- Id 1« 
tt^tOdi:*%^tLTV^. IWjSli, mH£. Yann 
is P. Tsividis^W "OPERATION AND MODELING OF THE 
M0S TRANSISTOR" tPL<^^>iXTV^„ ilfisL ISffi 
«Evth£LhTt6ffl-rS5SRte«Wrtts Vgs- I d fir 
tttt2<MSHM*tt**U, F'WyiKSld«. b7> 
vX?<9y-F«i£Wk U y*-F*£Lk1-&k. Ul 

[00293 

Id = (W/L) X (k' /2) X (Vgs-Vth)* 
4*3. k' {irn-b^flaS^SLT^*. 
EVthOTO§lKl^i§reti. Vgs- Id fmu«»n 
WftttfcSU Id *iOT«0^T4^.^>^S. ddt. 
Vx (2SK«Ef8ttalStt«E£ffl£U v x <vtire£> 

9. ix , Vx , *3j:l>'. n*t tt-tfiWJrS 

[00303 

Id = (W/L) X Ix Xe xp((Vgs-Vx)/n<£t) 
5yyx?T*i+#4ma£^ik*^k4oT*3 

[00313 ^msmmmmizmm^h 

£{4, fflttt. y-h%£0. 5jum (un) VXFlZtfL 

mom i mmx'\t . y- f z&mmm ucnMos 
h^y^x^Min fcj:i>'Mii2 zmmzmmi. «t 

£kfc J: ■?» i^tttfMye-/ 



y.x£f#.g>i:k#T*£i>. ifc. F^yy'x^Moii *3 
J:tfMol2 CJOlljftSiifcasfllllBfoM^fci^** 
E<2. [Vgsll-Vgsl2+AV12] T'&9. IE [Vgs 
U-Vgsl2] ZhyyiJAtMoU cr>mME& Villi 
ifiv^fitlftJ&f-SifctJ:*). tH*«EVout Sr. 01* 
(f, 0. Avn&W&^WE&tLXM&lt&Zttf 
*Tfigk4l>. 

[00323 £*i£J: 0 . *v**8Hi*£« Vsoffi* 
E»ffr!^fE4#l'y F 5 k*^ 

JtW^^HBSH-C* 1 ), *WyF5 7-lH]KS:3a^ 

4fc, *^2HJgfflJc0 3a*X3-F ■ #1/ 
y r-$7-®S&«:. 06«miSI*0Uclt^T. S7- 
Jt<7>tS££ J: 0-«K^»«Ttf 3 C k tfX't l>#. » 
f£mE**S<4l>. 

[003 33 m9iZ^tH>XoiZ. *Jg2gtStffl0>3 
mtXl- F • F 5 7-@S8{i, HtS I ref2 

1 *ttift-t6£*tt8tiR2 1 . fcjtf. 8£¥ttStiR2 

1.M122.MI23 *^4SA7J@SSk, lDflttMIStut 
3^WnMOS F5> / > ; X^Mo21.Mo22,Mo23 #>f>4 

i21 *>J:tfMo21 0)V-Z. \-yVi/X9W\2\ tiklf 
Mo21 Oy-F, m/lZ. F7y>-'X^Mi22,Mi23 ±3 
J;tfMo22,Mo23 (OT-'-Mi, **t«l«5:W£8$;h. 
■CV»S. lit. F5yi-'.X?Mi21 CDFU4 > ( F5 
yy'X?Mi22 W-X) Ji. KF5y>'*X^Mi21(M 
a21)0!>y-McffiKSn. h5y^^Mi23CO 
FM y«2. h7y^^Mi22,Mi23(Mo22,Mo23)<7) 
y-F*3«fctf£Wi[i®2 1 CS»8*lT^4. 
[00343 dWCtO. F5y> ; X^Mi21.Mi22,M 
i23 mm& I ref21 ^SSixSClt 

byy=JX^Mo23 cOF*t"f vJi. SWjftSSlout 
&aX0Jl5«^i:44. iit. F5y^'X^Mi21 t 
F 5 y ^ Mo21 k cTjJ^t^tt ( y- F m/ f- F ^T' 

2 trnmit, tsxv. h5yy"x^Mi23 th^y^' 
x?mo23 tmmttt. ttiztiNfenitmmmz* 

SiVy-Y^vm, L2\b-fhk. b7yvX^Mo2 
1 OJ&KJtSro21li, Sro21 = NXW21/L21k4-^T 
fc9, F7y^*X?Mi22 oy-Ffifeit/y- 

F*S:W22. L22tfl.k. F7y>-'X^Mo22 OWBtt 
ibSro22(±. Sro22=NxW22/L22k4oti3 0, ^ 
A>fc, F5y^'X^Mi23 c7)7-'-F*gi3J:t^7-'-F*5: 
W23, L23k-ri»k. F7yy'X^Mo23 co^ttJtSro 
23UL Sro23=NXW23/L23k4^T^I>. ZtllZi. 
0 . £^4tti^flgu I out(-f4i?*>. I out = N X I re 
f 21) £tt "J aj-fi k 4 J: o IZtt-i X \ \ h . 
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[oo 35] xmimmmntusyh $.y-mm&. m 
muzmmmmt^miz. hyy^x^um <oy- 

h-V-xramEVgs23^'h7^>''^^Mi22 COfflmM 
EVth22UlTfctT»#1-5J;dlc. -ftthh. hyy 

vX?Mo21,Mo22.fcJ:tf, Mo23 (4. tii^tcEPJn^iX 
|>l|EVout *^ffiVgs21 + Vgs22-Vgs23+AV23Ul 

±mm. i. 2v> cot#ti&«taL., tB^ia 

lout (i, Nxlref21 #H 
2Hife«, ±$L*:!fSl llSfefllJ: 9 1 5 9-it<0l&E 
(tti^mSKlout <7)t&£) Srft»Cfif^-i:* { t'# 

[0036] 3:i3. *m2HSfeWcfcV^T (idtmi. « 

UifyyMzmmLX^&tf. &yyy : JxtcoV- 

-m&^mi±xmftz-£&ztmmtic&. * 

%ty<7)&mmMTli. Yyy : JX?tLX nf-v*/H! 
SYyV : JX9im^Xh±<. &tz. MOSh7yy 

x ? wwnftwzm hy>i?x?*m^hzt\>x'% 
hco\m^m'ox'hh. 

[0037] 01 o\ammzm^vyv^y-m 

com 3 ||Mii£^-t0S&0T'£> 0 . 0 9 iz^i^ 2 HJS 
McDt uy h S 9-[!]&{cfcttStMEW±#$:&# 

Ltzhnx-bh. 01 oiz^ztizzdiz. 2t^3iiss 
M^wyt^-iii&fct muzm2m^.mtmm 
3mtz3-mmuz*\syh$.y-®®kix 
ffi&ztix^z. zzx\ H9tiai otcottm^w 
hfrzxotz. *m3mt&mxte. hyyj^mm, 

Mo31(Mi21,Mo21)<7)y-h{i. b^y^'X^MiSKM 
\2\)COY\^^ yX'\tts:< . Yyy"JX9W\32(W\22)co 

vuj yt,ztmzti&lot,ztox^&. mcom 
mi. m^Ltz^mmbwmcox'^crmmrm 

-$h. £tz. *m3HJI0iJ(i, *Uyh$y-®$t,co% 

ntx-hi. 

ioo3 8]*%3nmmc r )*\/yh$y-®m£. m 
ftitzm29mmtmz, yyyvxtwm co-y- 

b-V-xmnE.Vgs33tfhyy i JX?Mi32 COmiSM 
EVth32WTt LT»fM-S XolztcoX^b. £tz, 
h7>-xX^Mo31.Mo32,fc<}:t/, Mo33 ti, tB^tEp 
fln£ixl>«:EVout ^'«EEVgs3H-AV33ULh (ffl* 

jf , i . o v ) cot % izfomzmt . tB^«ss i out 

(i. NXIref31 tliff-St^S. ZCOXdlZ. *® 
»2S8ttWtiJ:t«B3Sat 

wtH«K, 4 mitco* xa-mmtt^i-ybi 



[0039] 01 H406:fcJ:lA'01 OK^-fmfcJ: 
3 £ttffl£># W > h 5 9 -0 SS<9 x 5 a W - v a V 

&%&mmx'bh. zzx\ 011 (a) «m 

( Iout)$r0 7y<.7 (A) ~1 2 07^f?D7y<7 
(uA : juA) <0«BfcU AM (Vout)£0>iOH» 

(v) -2 vwrnt ltzi>coX'h&. £tz. 01 1 

(b) Ji, fflb ( Iout)£9 9u A— 1 0 1 u At U 
SWft (Vout)^0V~2VcOKHtL?tt>cOTS>S. "f 
011 (b) t±> 01 1 (a) ( lout 

*<9 9u A-l 0 1 u ACOleffl) £mKlX*ii-l>COX' 
k&. ^fc. 011 (a) toXtmi 1(b) t*J^ 

Ts «sflr^Li ltemimmmm^yh s.y-m 
coimmiTjki, ttz. L3 utm3mmmmi/y 

[OO4O3011 (b) W#ttflHLl lfrfcWfcfr 

^ctot, me^-t^m^mmimmmmuy 
hiy-mmt. mm. (muz. o. 4vjaB>c*j 

v>*Cx Jti^mEVout totijntcWLTtli^msSiout ^ 

6. Sfefe. 011 (b) £0#ttfti||L3 l*^Bfl^> 

=sri3fc, 0 6 (c^-t*%bb(c^ i, ^ 3 $m.mco* u > 

h57-@88li. 0. 6VfiU»)fc* 

V^T. £B^J«SSE I out (4, tti^«EVout (7)i«jD(cMt> 

[0 04 1 ] 01 2t4*ffflfc«**W>'hS 9-088 

comAmmm^tmnmx'b 0.012(a) n±m 
Ltz^mmzfcmLxm&LtzAmtiz-i-Y ■ * 

uyh$y-®&<7>-m&7Ft i><0X'$>&. =5r*J. 01 
2 (b) tt. 01 2 (a) CD*\syb$y-\B\mztitf 

immm^.M4 \co-Mi*-ti>cox'$>'o. mmitzx 

^ESSfcilXttJTJllIS&tnMOS \-yy~JZ9*mmL 

tz&fivyv$y-®&<nmmjm ( 1 1 . 21, 3 

1) i|s)«tOtcOSrffiffl-ri);t*>"T'#S. 
[0042] *m4mMMcOtiUyh$y-®mZ. h 
y yVX9W\\\ coy- V - V-xramEVgs44* i h y 
y¥X9W\& c7)ra«mEVth43lilTkLTt!)^-r^.J; 
Okte-iX^h. toX\^h. &tz. hyyi/X?Mo4 
l,Mo42.Mo43 HXl/Mo44it. ItiJjizWtoZtl&WE. 
Vout if VS. Vgs41+ Vgs43- Vgs44 + A V44kLt<Di: 
SKUWacSL. Hi*«aiout (4, NX Iref41 X'ii 
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(oo4 3]iii2(b) izjiiztihxoiz. mmw. 
mi lit, mmmm wiry?) opai. skr 

41. »JiV. pf-V^HMOSh^y^^ (pMO 
ShyyiSX?) Mi40 fcflliTfllJfc&flTH*. 

n.mwm (van t«as<t, *<oy-mi!s» 
«BP»oP4i<oEfflA* (emsoa^) cm&ke 

Vref41 #Bttn$*l, Hifttiil[lISS0P41OjS!fflA^ 

3fTOv&. -fit. h7V^X^Mi40 OHU-f y*> 
feSHTOft I ref 41 *%A;0 b 9 y^X ? ( M i41 . Mi4 
2.MI43.Mi44)fc«$*l4C:i:fc:$:$. ££T, S^S 
St I ref4Hi . ( Vdd- Vref 41)/ R41T5-1 t>tl, W 
£»f. a^UEVref41 tLTBGR^xt^- 

[0 044 J 111 3tt*#Hfcffi&J&l'yh$5-0B 
^S*55l^ffl£*tlIIi&0T'<fc9. A^[HKfcJ;^aj*i 

BIKtC P MOSh7>y'X^ L£ tC0T\ H 6 £ 

*S"*S5 1 3S*Wtf>tf V y h S 9-EiatettlGUa** . 

01 3T-ii, a^«ssj®5 1 tmmmmo'p 

51. »tjtR51, fcJ;y, nMOSh^Vj^MiHT 
fl|j£U:iC0£*l,TO&. ClOA^lllSSfcilA'tii^ig 

RC:£it*&PC%S5 Hi. ISBfiUfcBIl 2 (b) CO 

A^ms&fc * wBflniBtc n mo s h 9 yyxrzmm 

[0 04 5] -t=5:i)*>, lfctJWt, 

muvss (gnd) (c«rs*i, wY-vwmmm 

ESSO P51WjEfflA*t«**WlEVref51 ^'MnS 
*U M^BBOPSWHtttAAttb^S^MiS 
3 0>y-X(cStt3*iTV*£. -5-L-C, t-9yvX?M 
i53 CO F M I ref 51 * { #A^1 r- 9 y 'J 

(Mi51.Mi52)fc«$flS£fcfc$r*. a 
^Sffilref51 (i. (Vref51 -Vss) / RKX'H-lh 
tl. 0Uff. a*mffiVref51 bLXBGR^Vxi-? 

•feXtCtt#U*V^e*«a[ I ref51 Z'&hZ. b h 
C0(iBUj£Udt9T'&&. 

[0 04 6] HI 3Kjp$*l£.*5fc. #SI52&ifclHco 
^yr-^-HJBii. S*«airef51 Srfl9&t"4S 
m«cSj®5 1 , fcitf , 1 fcB5!lfc:*a 

$iXit2oWpMOSh7y^^Mi51,Mi52 
SA^HlKi:, Eflfc«tt3*ufc2o<DpMOSh5>' 
yX^Mo51.Mo52 *><b&£ffifl[IIBfc£ll;tTfi§l£$ 
JlTV^S. H9>-xX^Mi51 i>J:tfMo51 COV-X. 



Ml/lC. h9yv*X^Mi51.Mi52 fcJ:l/Mo51.Mo52 
CO*-'- Mi. *ft-?¥lffi2te««3;IVt*J l >, b9>x 
X;?Mi52 COb'W yli. r-9>-vX?Mi51,Mi52(M 
o51,Mo52)co^-hfcJ:l/^mSEi®5 llc^SftT 

[0047] ^mciO. h9y>-'X^lVIi51 fcitflVI 
152 £tiSmSKIref51 WltttJ. *L 
T, h9>>-'X^Mo52 coh'l^'f y«i. BWjItSSIout 
SrKOaj-tWHFi:**. h9>^^Mi51 fc 

r-9^>'X?Mo51 tCDBWt (?-MI/y-Hfre 
-f*£>;h.£) r-9>'S''X?Mi52 th^yy^^ 
Mo52 fco»ttJtli, fft^NftoJfcfllWflUc&oT 
V^l>. -f&fc**. h9y>-'X^Mi51 coy- hm&XV 
y-b*tW51. L51t-tl>i:, h9y> f X^Mo51 CO 
$ttitSro5Hi, Sro51 = NXW51/L51t^oTfc 
0. r^^'X^MiK coy-r-Ufcit/^'-r- 

££W52, L52t-T5t. h9>->-'X^Mo52 0»Jt 
Sro52{i. Sro52=NxW52/L52i:^-5Tfc , 5. 'i® 
^tH^mffi I outtf&fcfe, I out = N x I ref51)£K 

[0048] *m5%mm<7)*i<>yh$7-mi±. v 

yV : JX?W\52 COy-h-V-XiaiUEVgs52#l-9 
y~JX9W\5\ coi)ffimJEVth5lOTt LTiJfH'&J: 
Ofc. •f&fc**. b9y>-'X^Mi52 $rh9yi>.X^M 
151 <0Btt«EEVth5mTO«E-C»^$*6J:dK* 
-?TWg,. b9>-^X^Mo51 fcit/Mo52 fi. 

tt!^tEP3n$ni)«EVout *<Vdd-Vgs51 + Vgs52- 
AV52WT -1. 0V) CDfc&Cftftfcig 

U. tB^«ffiIout {i. NX I ref 51 T1 

[0049] BLhCfcV^. Sm«»£ji5 1 ( 4 1 ) CO 

mmt. m^Lfzhtuzmfeztv?. m^hcomm 

-m.btfX'Z&cr>l,H>-h?>A,X'&h. Witf. 

*bjrfHfss4 4 7 7 7 8 2-^ic mwcommm^Mim 
^xt uyy-s. y-®mmf$.?&im}tfm*ztix^ 

c\bi>X'th. 

[ 0 0 5 0 ] 01 A\£*%mz&&ti\syY S9-0S8 
cO^6^JS^JS-*-rigSS0T'J)l». H14K*S*i*J: 

ptc. ^memmmmuyh s.y-mmi. mmmss. 

I ref 61 ?:tt^-ri»ammSii!S6 1 , S^SSI ref 62 
5rtt^-tl»amm8i[S6 2. fc«k^. 8a»«S»!6 1 
b ISA 3 *l7t 2 OCT) n M O S h 9 ^ i^'X ^ M i 61 . 
Mi62,fcJ:tf, aaB*«a»6 2f:15!ltc««Silfe2 
OCOnMOS hyy ; JX9Mi&i.mm *>fe^SA^@ 
Kt. H?iJt^$ix^2'?C0nMOSh9y> ;: X^IVl 
o61.Mo62 ^^StB^JlHlBtSrfilX-Cfll^flT^ 
•&„ h9y>-"X^Mi61,Mi63 t3j:l^Mo61 C0V-X. 
r- 9 y^.*:? Mi 61, Mi 62 J3«kt/Mo61coy- N . Ml/ 
(C, h9>'->'X^Mi63,Mi64 i>J:t/Mo62 CO^'-h 
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«. ^iimffls c&ks tix^i. tit. v^visz 

?Mi62 >(4, h5>-vX^IVIi61,Mi62(Mo6 

i>*>y- hfc xvmmmm 6 i tc««$*u h y >->-' 

X?Mi64 COHU^^ti, r-7yxX?Mi63,Mi64(M 
o62)<oy-M3j:t«»«aiB6 2fc:»«S<lT^6. 
[ 0 0 5 1] £*l£J: 0 . r-7yxX;?Mi61 tiiVM 
162 (cfctgBVlSKIiefGl tfiWl. V9V S JA9 
Mi63 *>J;tXMi64 Ctt&KSt I ref62 #SWl* Z b 
r-^VS^Moffi <0HMyli. til 
MKSIout £1R 9 h5>y 
X?Mi61 fc r-7yv*X?Mo61 fc^HMWtttNffiWJt 
WHtttCfcoTH*. -ftchh. r-5V5>*:f M161 <D 

j/*X?Mo61 £7)^*citSro61{i. Sro61 = NXW61/L 
61fc*-3"C*J0. iM«fffl**S I outcr**^ Iou 
t = NX Iref61)£K9aiT£ta { T££<J:9fc&-oT 

x?Mo6l 0J:a(cBfft«>XMjUbi«KiR$ti-f. 
**»<£*«]: 3 CSftTH*. V9>*JX9 
Mo61 Sr/J^<0 h 5 V VX9 1 LXUMftl £ t 
i£*. 

[00 52] *^6HJ|0i]c7)^^yb5 7-IllS8{i. b 
9y*JXfVLl&0>y-h- y-X|SW£EVgs62# f 7 
yi-'x?Mi6l c7)raffl«Evth6lOTt l/C. h 
7y^'X^Mi64 «y-h-V-X^«ffiVgs64* 1! h7 

hJyiSAfMibZ ZhyyiSAfM 

56i »aa«EvtKijjrF«*ffiriMi»stf, a.-?, h 

5V>;x*Mi64 Zh7y : JA?Mi63 OUffilffiVth 
63WTO«JlX'»#$-(i:I.J;^tc : 5:^-rv^„ 
y-M*Wh5y>'*X*Mo62 OAMTXtEli. by 
y ! JA9m63t5£Vm64 «0?- MSEC* 
iiSi^^T^*. ttcbh. muf. MHz*-? 

(Miioi) tcio^'^rxmffi^^t-cv^^ 
3 cokm y- y-xsmffvds63^gas3mjigjs^^ 

*. h5>v'X^Mo61 fcit^Mo62 (4. ai7Jfc 

£Pfln£ft.3UEVout *<SJEVgs61+Vgs62+AV62Jil 
Jtf>fc*fclS»lcaU tiJ*«aiout (4, Nxlref6 
1 TW-gi&a. 

[0053] #8S6HSfeWt«, 20(^»til6 1 
*>4tf6 2*^k3:l>^ W»LfcJ:5t:, y-hig 
Jfi h 5 y 9 Mo62 cDiM XttffitUcSfW-* £ t # 

a*K*to-tS-£*£ =5rfc. 
VS/X^WW^y-MiGND (Vss) fc«8l/0> 

%byy : y*?w-*mmft\f, g»<-f 



[00 54] HI Stt+fMHfcffftai/VhS^-HK 
«»73^Wfc^EIIHZ'CfcS. HI 5fc*$ft*4 
*®7^SS15l|^uyh5^-ll]SS(i. S^mSE 
I ref71 &fttt-f-&291ta«7 1 . £9TOIref72 

tmmzmmztitc2'?cDnMosbyy> ! A?mn, 
wim,tixv, u.mm$im7 2bmfliz&mzfit:2 

-5OnM0Sh7yxX^Mi73.Mi74 frhft&AJjE 

o7i.Mo72 *»fe*6aj*iattk*ffliiTfliBRSfi"rv^ 

6. h7>xX^Mi71,Mi73 8J:tfMo71 W-X, 

7yyX?Mi72.Mi73,Mi74 ISXtfMoTZ <n*f-Y 

^Mi72 <T)Y-VA h5yvX^Mi71(Mo71)<oy 

i74t0Hl^-f y{4, h5>> ; X^Mi73,Mi74(Mi72 > Mo 
72)oy-hJ3j:U«*1|SSS7 2fcfc$3*VtV>£. 
[0 0 5 5] N7y^'X^Mi71 feit^M 

172 ttt^BSSlrem h^V^X^ 
Mi73 fccfcl>'Mi74 tJlSnmS I ref72 36*88*1* 
IC^T*. -eLT. byyi?A?Mol2 <T)YVA t±S 

x^Mi7i t byyy'A^Mon tcom^it. axtf, 
Vyyyx^mm t byy^x^mon. t<nw^ 

[oo 56]-^*)%. Vyy^-Ajmix coy-hl® 

HXVy-h&iWIL L71k-t*k, r-^yj/'X^M 
o71 0»«JtSro71(i. Sro71=NxW71/L71k^r-9 

tiso. byyiJAfMm ny-bmtezvy 

-r-££W72, L72k-f*k. h5y> ; X^Mo72 WJg 
tfitSro72te, Sro72=NXW72/'L72t^-^•CV^i>. 
iiitc J: 9 . iM!«rffl*1ta I out . I out = 

NX Iref71)S:flX0aJl-^k* { T'#*J:at^-5TV^ 
*. 

[0057] *m7H»{4. ±SBLfc»6Wt«(=Jt 
UT. byyiSA?Mo72 CDWmS&mi&Ti-htjCD 
CO. h7>-^X^Mi71 i: h5y^'X^Mo71 Ji s 
y- y-^BWEE ( Vds7l) *«*«WtH IX'thhtz 

ib. memmmx o t s ( aiTjmffi i out 

OISS) Sr«tOS»JKCff^Ck* { t"&l). HI 6(4* 

mx-hh. 

[0058] HI 6{C^Six&J:dfc. *m8^Jfi0i)co 
*l/yh55-li]BW4» MWMB0KOP81, ®JtR8 
1. nMOS h5yv'X^Mi80 —W\ZA.iii.lfpMO 
Sh9>i^'X^Mi85 ~Mi90 *^^rSA^HlS8i;, n 
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MOSh9>-^^Mo81,Mo82 frtrtc&itijlEfatZ 
HiTfltoRSflTH*. hyyiSX?Mm,M\83 Hi 

Wo8i nv-x, h^y ! Jx^mm,Mi82 axtfM 

08I <oy-h, b5>'^X^Mi83 > Mi84 fe«fclXMo82 
Oy-K Mtte. h7yxX^Mi85,Mi86,Mi87.M 
i88,Mi89,Mi90 CD^'-Hi, fft-WlfflSKJHfcSft. 
TO*. cDVU4>it. hy 

y isX 9 M i82 (M i 81 , M08I ) <rs¥- Y ti X If h 7 V l/X 
?Mi90 »HM > fcS»3*U h9VS>* 

?Mi84 CDKHyte, h^y> ; X^Mi84(Mi83 > Mo8 

[ 0 0 5 9 ] £ £ T\ #8l8HSfeflJI±, H 1 4 

i&iii®lHlBOP81. ffifitR81, H^xX^MiSO feJ: 
tfMi85,Mi86 tt, **ieh.Hl 30ll5gtllM(C&tt 
*2»»MillI»OP51, ffitaR51, h7>>-'^^Mi53 
i5«ktfMi51,Mi52 (C»J6-f6. **8StttW 
{Cfcitl>h7>>-"X^Mi87.Mi88 fcJ:tfMi89.Mi90 

2ftJ:tf6 1£*tJ6U *B8!at0K:feltS b 
7>^*X^Mi81,Mi82,Mi83,Mi84 iUtfb 

^Mo8i.Mo82 a, zti?timi4nm69mmi,zim 

S^y^X?Mi61,Mi62,Mi63,Mi64 ijit/h^y 
>-'X;?Mo61,Mo62 K2tJ&f 6. 
[ 0 0 6 0 ] SUMBSfEg&fllft-?* h 5 * 5*X * M i87. 
Mi88 fc it/Mi 89, Mi 90 (i. -tix-f ft b 5 > i/'X ^ M 
i85.Mi86 fc;*Uyh5 5-lS«B=$roT!»vC. h7V 
^X^Mi85,Mi86 ^SftSmSS I ref80 fc*foSL?tm 
«Iref82 i5«tlA' I ref81 #3*1* J: 0 K&oTOS. 

t%b-h . *»8 whjtcu, 1 owa^ia?® ( O P 

81, R81, Mi80.Mi85.Mi86)*^2O(0^*«aire 
f81, Iref82(Mi89.Mi90;Mi87,Mi88)£iSft£fc±j£ 
t&XolzK^X^Z. =5rfc, BWfrSWUi, 01 3fc 
±xs® 1 4 fci^LTWUJLfc^fcHfcfcw^lJKi! 

o. 

[00 6 1 ] HI 71±*f£HJJW$S#wyh$7-HIS& 
«»93SttW£^ll]B0'?fc l J. £*Wfcli. Ill 5 

fcjjvr ssTiatwcwL-ra 1 3 castas smmmzm 
muzi>coi,zm%Lx^z>. 4m9%MMx-te. 

Hi 5<D%7%mffl<OtiUyh$.y-\Bl8&tl { pMOSh 
yyi;x?lZi:r)®f$,Ztl. tfc. HI 3«)»5jatM 
tCfctt & h 5 y i/X ? M i 53 #eflfc««$*lfc 2 
h7yv'X^Mi97.Mi98 T'fliJfc-f&J: 0lZ%iX^ 

h. 

[0062] -tKfrh, *£9!&HOT(Cfcf7&£»JMf 



BBOP91. ttfltR91. h?>-;;x?Mi97,Mi98 
tfMi93,Mi94 te, WtlSl 3<0»5*»Wfc:*J»t 
4iaWiBElBOP51. £SiR51, h7V^^Mi53 
8J:tfMi51,Mi52 K*ffW4. ££>C, #m9Hj&S0iJ 
tfcttS h5yxX.^Mi95,Mi96 fcJ:yMi97, Mi98 
li, *n«iHl5<0»7|lil»jt:tJJt4SW8KB7 
lfcJ:tf7 2fc*H6U *SS936SiWfciJ»tSh 
7y^'X^IVIi91,Mi92,Mi93.Mi94 fectlX h 5 
?Mo91,Mo92 14. *fl<Nl01 5<0»7SQfcWci3Jt 
Sh^y> ; X^Mi71,Mi72.Mi73.Mi74 fc^l/h^V 
vX?Mo71,Mo72 Cttlfrf*. *m9Hife0»T* 
tt. A^0Kfc«kt/a!7Jlll8SKpMOSh7>'vX^ 
( M i 91 , M i 92. M i 93 , M i94 ; Mo91 . Mo92) £ IX & 
HI 5<r)m7$mmizmZ>nMOSVyyiSXf 
( Mi71, Mi72. Mi73. Mi74;Mo71, Mo72) t (iiSffittt 

^■oTfco. isfl;{a<7)miiiivdcifc«}:^ffis 

fi<7)«®^Vss (GND) KJW6««tiBC!Sr->TV^ 

[0063] c;t\ hi 6 ^-tmsmmmxii. m 
mizxjimffiohyyisxtMm.Mm axx/mi&i, 

Mi82 izmmmm ( Iref82 feJ;^Iref81)Srffi-ta^ 
HtS«*iaH«fiEIBO P81CJ: <)®imtl& hjyf 
X?M\W(hyyiSXi?m&5,Mim£$$ilZ>m£ (S 
J|MKeiref80)S:-t<O**ffiffli-6C:fc*<, hyyi? 
X^Mi85.Mi86 ttlVyY 
?Mi87,Mi88 HPISI ref82) i&flSl 0 fltJ L> fl. 
O. h7>vX?Mi89,Mi90 *>&a*«fiSIref81 * 
!R9ai-rJ:atc=ar->TV^4. *fc s H17lc^-f^9^ 

tmxii. mmzxij®&<?) h y y fxtM 193, M194 

J3J:lfMi91.Mi92 K^mSS ( I ref92fcJ;f f I ref9 

i)Zffi?mmfimzm>im®8$0P9iizj; imwz 
mm$iirti92 tixi&mthtmz. uvyyax 

^Mi97,Mi98 tijVy V S 5H8ttLfc h 7^^? 
Mi95,Mi96 *»<a»H<a I ref91 *K9fflt 
oTOl). i*Hi, H 1 6C0%8%MWZ7frt£ oKfil 
myyyitX? (mSil) Mi80 Ttt, ttJ*-f>t- 
fVXtm < X £MJ L/t fc § 

[0 0 64] HI 8li*SMBCffii*Wyh 5 5-HI» 
<7)^ 1 0 HHgeaj^^-rillBHT'S) 0 , H 6 tc^lS 1 * 

t^i?t>, a*S»«l l , AtjIUB ( h^yvX^M 

iii, Mii2) . is xx/. smjeib (ssioawjeiB: ^ 

yxX^Moll,Mol2)(i, H6^^>hS7-@Bt 

i5j«-c-i5 o , *mi ommmxit, mmeommzn 

IX. hyy^X-fMo2\0, Mo220frt>%l&2<OliiJ} 
@Bs teit/. h7>-yx^Mo310, Mo320i&^^SIS 
3 wajTJUlB^jiSlI Lfc t» ^x-j>s . 
[006 5] dCTs h^y^'X^Mill t h^y>-'x 
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*Moll tomtit, hit/, hyy>>XfMi\2 th 
?y^'X?Mol2 tcomUtlt. ttlftlNAteOitm 

mmzz^xtw. it, hyyitztmn tvyy 

x'X^Mo210tO^tttt, tsxv, hyyi/xfwm 

ttfrnrnzft-iXts*) . *uc. r-^yi-'x^Min t 

r-^yi^MoSiofcoflSttJt. feitf. b?^^? 

Mil2 b Yyy=JX9Mol20b<r)mWt. ttlftlU 
[0066] -t&*>*>. h^VvX^Mill oy-m 

*jii^y-b*fcwii, Liit-rst, vyyvzfw 

oil tfOJ^JtSrollJi, Sroll = NAXWll/Lllfc& 
oT^O, 4fc, h5>-vX^Mil2 <oy-MHfcJ:r^ 
y-r>*trW12. L12i;-tSi:. byy ; JX9Mol2 cr> 
^*ytSrol2l±, Srol2=NAXW12/L12t^oT^ 

Sro210 =NBXWll/Llli;^:otfc l 9s 4/0, 
yx*?Mo220<OJg#citSro220 (4, Sro220=NBX 
W12/L12fc^r-5TV^. -eLTs Vi>-'X?Mo310 
OJ&KJtSro310 Ji, Sro310 =NC XWll/LUt^: 
oTfcO, 4fc, h-7>-vX^Mo3200}g^JtSro320 
(4, Sro320 =NCxW12/L12fc&oT^6. Clilfc 

j; o . *ajfliiiKfr A>**i*tofi®&aja*a i outi 

( = NAX Irefll), I out2 ( = N B X I ref 11) , I ou 
tl ( = N C x I ref 11) 0 U£tZ t & ± 3 fc£ 

[00 6 7] £fc, i«oaj*0B<^Rtt. 3ofcRS£§ 

**. *»i omt^Ji, imiti&mmtztt 
Lxzti?timmhzttfx'*h. ell. bwju:* 

**«»BI»K«LTjtffl'f&ii:* I, C*4. 4fc, I2l 

os h^y/x^ tafl9tfc«^*WHLfc*«. 
(Dti-yhi y-mmi, Moshyy¥z?izm%.z 
tit* ®«%m%mmhyy>>A? (fet> £>§ffl 

[0068] 

[enH<offl#*swn 

[0 1 ] U-y r- 5 5-EI»<^ff!£jj?*-|aK0 



[02] mivAi'yhs.y-mitwmftzmwt&t: 

[13 ] h- 5 y-m^ffM<mi^^ 

[04] ®3ff)#\/yh$y-®&<o®ftifBmtlt: 
txrfflx-bh. 

[05] 0 1 J: t>'0 3 KfrfftSfefify?);* Vyy*y- 

[06] *«HBfcffi4 # V r- 5 5-0S&<7)S& 1 HSfcW 
$r^-r®S§0T-*i.. 

[07 ] mwiivy Y 5 5-0HKO»ff£iJi9i**fc 
*><7)0T"&6. 

[08 ] *»^Uy r- $ 9-|IIHfc»fl3*l*MO 
S h y y \?*9<rmt tmWKhh . 
[09] *»Wcft4j&uyh$?-0tt<O*2HfcW 
£*cflHl8&0T-*>&. 

[01 0] *J6Wt=«**P^I-5 9— 0»<OJB3StMi 
«£*-t[3S80T"$>!>. 

[01 1] H6*}J:lfSllO(=*t»l*J±t^B3HE» 
#|J<D# V y Y 5 5 -(USS^x $ j. 1^- g ylSSSr^-t 
0T'fcl>. 

[012] *frafcfR&#uyh$5-iilHW>S43Sit 
WfriRtHBH?**. 

[013] *JPWt«4*^yh5 5-liI»<0*5iafc 

[01 5] *»flC«6*l^ybS5-llIB50iB7||tt 

[016] im%Z&htiVyY\y-Wk<nmB>mfe. 

[017] *»!Bfc:«4*^yb5 5-llI»<0»95lE» 

[018 3 *»!l!t«6XrWyb5 5-EI»^jBl OH 
S80HS-^-f[l]»0T-S>4. 

1 

Irefll • 

iout —&j]Wm, 

Mill,Mil2 •••A7)ll]SSfflh7y^X^ 

Moii,Moi2 ■■■^mmvyyi/x? 
vdd-»«{aco«» (s«fi^miimff) 
v gs- • • h y y Vx 9 <r> 7- v - v -x ff ue 

Vss, GND-fi«<aofl»» <««« : ffi«(i£7)«M 

«E) 
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